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Deprived and declining areas in Scotland have poorer health than other areas in the rest of Scotland.
Using data from the Scottish Longitudinal Study, this paper examines whether differential migration
over a one year period can explain these differences. Compared with migrants to and from deprived and
declining areas, stable residents in those areas were generally older, less well educated and less
afﬂuent. Continued disproportionate loss of more afﬂuent and better educated individuals could result
in deprived and declining areas becoming even more deprived over time. Migrants appeared to be in
better health; however, this ﬁnding was reversed on adjustment for age. It may be that while the
relationship between migration and socio-economic status is immediately apparent, the relationship
between migration and health could take longer to develop.
& 2012 Elsevier Ltd. Open access under CC BY-NC-ND license.1. Introduction
Previous work using data from the Scottish Census has shown
that among deprived areas, those with decreasing populations
have higher illness (Brown and Leyland, 2009) and mortality
(Brown and Leyland, 2010) rates than those with stable or
increasing populations. One possible explanation for higher mor-
tality rates in deprived and decreasing areas is that as healthy
individuals move out they are replaced by individuals in poorer
health, or not replaced at all, producing areas with higher
concentrations of poor health. If this is true then, despite overall
increases in life expectancy in Scotland in recent years (Scottish
Executive, 2011), health inequalities between the least and most
deprived areas may continue to widen over time (Leyland et al.,
2007). Evidence about the contribution of selective migration to
widening health inequalities is mixed. While some agree that
population change due to migration accounts for at least some of
the increasing area inequalities in health (Connolly et al., 2007;
Norman et al., 2005; Brimblecombe et al., 1999) others have
found this not to be the case (Martikainen et al., 2008; Piro et al.,
2007; Boyle et al., 2002). Recent research has suggested that
migration may be more selective of individuals’ socio-demo-
graphic status rather than their health status (Connolly et al.,n).
Y-NC-ND license.2011; Jongeneel-Grimen et al., 2011), although the two are clearly
related.
The aim of this paper is to examine how the characteristics of
migrants to and from deprived and decreasing areas differ from
each other and to individuals who remain stable in those areas.2. Methods
2.1. Deprived and decreasing areas (DDAs)
DDAs were deﬁned at the output area (OA) level using the
whole census population of Scotland in 2001. OAs are the smallest
unit of UK Census geography and have an average household
population of 117 individuals. Carstairs deprivation scores
(Carstairs and Morris, 1991) were derived from raw Census data,
for the whole of Scotland, at the OA level. Carstairs scores provide
a summary measure of areas’ relative deprivation, comprising an
unweighted combination of four standardised Census indicators:
male unemployment, overcrowding, lack of car ownership and
low social class. On the basis of these scores, OAs were ranked and
divided into deprivation quintiles ranging from least to most
deprived. Population mobility was assessed using the Census
question ‘What was your usual address one year ago?’ OAs were
categorised as having decreased if the net population had
declined by at least 10% in the year before the 2001 Census. This
ﬁgure of 10% allowed us to look at those populations, which had
declined most signiﬁcantly in the year before the 2001 census
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was around 4%). Interest here lies in decreasing populations
within the most deprived quintile. In total, 675 OAs in Scotland
were classiﬁed as both deprived and decreasing.
2.2. Sample
The Scottish Longitudinal Study (SLS) is an anonymised 5.3%
representative sample of the Scottish population, which links
Census records (from 1991 and 2001) and vital events data.
Health data (cancer registrations and hospital admissions), pro-
vided by Information Services Division (ISD) of the Scottish NHS,
may also be linked to SLS data on request. More details of the SLS
are given elsewhere (Boyle et al., 2009). The user-speciﬁed data
extract for this study is accessed from a safe setting in the
National Records of Scotland (NRS), formally General Register
Ofﬁce for Scotland (GROS).
The focus of this analysis was on the movement, and socio-
demographic and health characteristics, of the working age
population of 16–74 year olds in Scotland (excluding students).
Information was available for 1942 SLS respondents. The total
includes 228 individuals who moved into a DDA in the year before
the Census (or moved between two such areas). Additionally,
there were 437 individuals who left a DDA in the year before the
Census. The overall sample size therefore was 2379 individuals.
2.3. Socio-demographic characteristics
Census-based socio-demographic characteristics were com-
pared for those moving to and from DDAs and for those remaining
stable in those areas. Socio-demographic variables included in the
analysis were age (10 year bands), sex, ethnicity (White and non-
White), social class based on occupation (I or II—professional or
managerial, IIInm—routine non-manual, IIIm—skilled manual, IV
or V—semi-skilled manual or unskilled manual and never worked),
economic position (working, unemployed, retired, caring for home
or family, permanently sick and other economically inactive),
highest qualiﬁcation (degree level or above, up to degree level
and no qualiﬁcations), housing tenure (owner, social renter, private
renter and lives rent free) and marital status (single, married or
remarried, separated or divorced and widowed).
2.4. Health characteristics
We also compared the Census-based self-reported health
measures general health (good, fairly good and not good) and
limiting long-term illness (yes or no), for moving and stable
populations. Linked mortality data (post 2001 Census until the
end of 2007) and hospital admissions (post 2001 Census until
August 2010) were also assessed. Scottish Morbidity Records
(SMR) linked to this analysis were SMR01 (general acute inpatient
and day case discharges), SMR04 (psychiatric and mental handi-
cap hospitals and units: admissions, residents and discharges)
and SMR06 (Scottish cancer registrations). Maternity discharges
(SMR02) were not included.
2.5. Analysis
The socio-demographic and health characteristics of migrants
to and from DDAs were compared to the population of residents
who remained stable in those areas. We also assessed the impact
of population change between 2000 and 2001 on the socio-
demographic and health status of DDAs. Finally logistic regression
analysis was used to examine whether any health differences that
existed between stable and moving groups remained after adjust-
ment for the age and sex structure of the population.3. Results
The main geographical area for 2001 Census data were council
areas, of which there are 32 in Scotland. Scottish council areas
ranged in population size from 19,245 (Orkney Islands) to
577,869 (Glasgow City) in 2001. Just over half of Scotland’s DDAs
were in Glasgow City (33.9%), the City of Edinburgh (8.3%),
Dundee City (7.1%) and North Lanarkshire (5.6%) council areas;
four of the ﬁve most densely populated council areas in Scotland.
The only Scottish council areas that had no DDAs were the island
areas of Eilean Siar and the Orkney Islands.
We have deﬁned decreasing populations as those OAs, which
had decreased by at least 10% in total, in the year prior to the
2001 Census. The analysis presented here is restricted to 16–74
year old non-students and so the net change between 2000 and
2001 for this group is just under 10% (Table 1). Also shown in
Table 1 are the socio-demographic characteristics of stable
residents and of individuals moving in and out of DDAs. While
the sex distribution of movers was similar to those who remained
stable, the age distributions differed signiﬁcantly. Migrants were
generally younger compared to those who remained stable. All
other socio-demographic variables differed signiﬁcantly by mobi-
lity group. Migrants to DDAs had higher rates of unemployment
than out-migrants or stable residents. Out-migrants tended to be
from higher social classes than in-migrants or stable residents.
The net effect of these shifts was a decline in the population of all
socio-demographic groups, with the exception of non-white
ethnic groups, which increased by 7.3%. The greatest net declines
were seen among 25–34 year olds, those in social classes I and II
and those educated to at least degree level. There was also a steep
decline in the proportion renting privately or owning their own
homes and in the proportion of unmarried individuals living
in DDAs.
In terms of health characteristics (Table 2), out-migrants were
marginally less likely to have reported their general health being
‘not good’ and to have died following the Census (up to and
including December 2007) than in-migrants or stable residents.
In-migrants were less likely to have reported a limiting long-term
illness or to have been admitted to hospital following the Census
(up to and including August 2010) than out-migrants or stable
residents. Residents who remained stable appeared to be in worst
health overall.
The unadjusted odds ratios comparing the health status of
migrants (in- and out- migrants separately and for all migrants
combined) to those who remained stable are shown in Table 3.
Findings suggest that the health of migrants was better than
those who remained stable. In particular, those moving out of
DDAs were signiﬁcantly less likely to die from any cause than
those who remained stable (OR¼0.55 (0.33, 0.91)). Adjusting for
the sex structure of the population makes little difference to the
unadjusted odds ratios; however, adjusting for age we ﬁnd that
rates of poor health now tend to be higher for both in- and out-
migrants compared to stable residents. Rates of poor self-reported
general health are signiﬁcantly higher for migrants (OR¼1.33
(1.04, 1.69)) compared to the residentially stable, and this is
driven mainly by the group of movers joining DDAs.4. Discussion
There is evidence that migrants from DDAs in Scotland are
younger, better educated and more afﬂuent than the stable
population left behind. This ﬁnding is in line with other work
(Connolly et al., 2011; Piro et al., 2007; van Lenthe et al., 2007),
which has looked at the socio-demographic characteristics of
those moving away from more deprived areas. Migrants to DDAs
Table 1
Socio-demographic characteristics of stable residents living in deprived and decreasing areas at the 2001 Census and of in- and out-migrants to/from those areas. Also
shown is the net population change in deprived and decreasing areas in the year prior to the 2001 Census.
Stable population
(n¼1714)
In-migration
(n¼228)
Out-migration
(n¼437)
2000 population
(n¼2151)
2001 population
(n¼1942)
Net change
2000–2001
n % n % n % n n n %
Age
16–24 244 14.2 73 32.0 108 24.7 352 317 35 9.9
25–34 366 21.4 67 29.4 145 33.2 511 433 78 15.3
35–44 396 23.1 47 20.6 85 19.5 481 443 38 7.9
45–54 295 17.2 23 10.1 50 11.4 345 318 27 7.8
55–64 247 14.4 13 5.7 32 7.3 279 260 19 6.8
65–74 166 9.7 5 2.2 17 3.9 183 171 12 6.6
Sex
Male 807 47.1 108 47.4 194 44.4 1001 915 86 8.6
Female 907 52.9 120 52.6 243 55.6 1150 1027 123 10.7
Ethnicity
White 1668 97.3 211 92.5 424 97.0 2092 1879 213 10.2
Non-White 31 1.8 13 5.7 10 2.3 41 44 3 7.3
Missing 15 0.9 4 1.8 3 0.7
Social class
I or II 147 8.6 21 9.2 63 14.4 210 168 42 20.0
IIInm 253 14.8 34 14.9 74 16.9 327 287 40 12.2
IIIm 335 19.5 53 23.2 61 14.0 396 388 8 2.0
IV or V 676 39.4 71 31.1 154 35.2 830 747 83 10.0
Never worked 123 7.2 31 13.6 40 9.2 163 154 9 5.5
Missing 180 10.5 18 7.9 45 10.3
Economic position
Working 730 42.6 90 39.5 184 42.1 914 820 94 10.3
Unemployed 162 9.5 41 18.0 49 11.2 211 203 8 3.8
Retired 175 10.2 6 2.6 19 4.4 194 181 13 6.7
Caring for home/family 194 11.3 30 13.2 60 13.7 254 224 30 11.8
Permanently sick 252 14.7 35 15.3 73 16.7 325 287 38 11.7
Other inactive 159 9.3 23 10.1 45 10.3 204 182 22 10.8
Missing 42 2.4 3 1.3 7 1.6
Highest qualiﬁcation
Degreeþ 65 3.8 15 6.5 36 8.2 101 80 21 20.8
Up to degree level 633 36.9 121 188 43.0 821 754 67 8.2
No qualiﬁcations 874 51.0 80 35.1 186 42.6 1060 954 106 10.0
Missing 142 8.3 12 5.3 27 6.2
Housing tenure
Owner 385 22.5 22 9.6 98 22.4 483 407 76 15.7
Social renter 1135 66.2 144 63.2 252 57.7 1387 1279 108 7.8
Private renter 38 2.2 33 14.5 51 11.7 89 71 18 20.2
Living rent free 90 5.3 20 8.8 26 5.9 116 110 6 5.2
Missing 66 3.8 9 3.9 10 2.3
Marital status
Single 685 40.0 135 59.2 243 55.6 928 820 165 17.8
Married/remarried 560 32.7 40 17.6 108 24.7 668 600 68 10.2
Separated/divorced 364 21.2 47 20.6 73 16.7 437 411 26 5.9
Widowed 92 5.4 6 2.6 12 2.8 104 98 6 5.8
Missing 13 0.7 0 0.0 1 0.2
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stable population left behind and are also less likely to be
employed or to own their home.
The health status of stable residents appeared to be worse than
that of migrants; however, adjusting for age we found that the risk
of poor health was actually greater for those who moved in and out
of DDAs in the year before the 2001 Census. Although we examine
health measures following movement or stability, it is difﬁcult to
say if moves to and from DDAs were due to prior health conditions
since the reasons for moving were not given at the time of the
Census. Those moving in may have been in poorer health than the
population they left behind while those moving out appeared to be
relatively unhealthy in terms of hospital admissions and having a
limiting long-term illness. Rates of residential mobility have beenshown to be high, particularly at younger ages, among people
suffering from mental disorders (Tulloch et al., 2011).
It is unlikely though that migration to and from DDAs will
have contributed to short-term changes in the health status of
those areas, particularly as the health of in- and out-migrants
were of a similar level, a ﬁnding, which has been noted elsewhere
(Connolly and O’Reilly, 2007). However, areas may be affected by
long-term depopulation and continued disproportionate loss of
more afﬂuent and better educated people will result in areas
becoming more deprived over time. As the relationship between
socio-economic status and health is established, we might expect
to see the health of areas becoming poorer over time. We have
only looked at moves over a one year period and so a longer time
period may be necessary to capture changes in the health of areas.
Table 3
Odds ratios, with 95% conﬁdence intervals in brackets, indicating the change in odds of poor health for those moving to or from deprived and decreasing areas compared
with those who remained stable in those areas. All migrants (combined in and out-migration) are also compared with stable residents. Statistically signiﬁcant results are
highlighted in bold.
Unadjusted Age adjusted Sex adjusted Ageþsex adjusted
In-migrants (ref: Stable)
‘Not good’ general health 1.02 (0.72, 1.43) 1.59 (1.11, 2.28) 1.02 (0.72, 1.43) 1.59 (1.11, 2.28)
Has a limiting long-term illness 0.74 (0.54, 1.01) 1.22 (0.87, 1.71) 0.74 (0.54, 1.01) 1.22 (0.87, 1.71)
Died (post Census) 0.65 (0.35, 1.22) 1.61 (0.81, 3.20) 0.65 (0.34, 1.22) 1.59 (0.79, 3.17)
Hospital admission (post Census) 0.70 (0.49, 1.01) 0.95 (0.65, 1.37) 0.70 (0.49, 1.01) 0.94 (0.65, 1.37)
Out-migrants (ref: Stable)
‘Not good’ general health 0.87 (0.67, 1.14) 1.21 (0.91, 1.60) 0.87 (0.67, 1.14) 1.21 (0.91, 1.60)
Has a limiting long-term illness 0.84 (0.67, 1.06) 1.23 (0.96, 1.59) 0.84 (0.67, 1.07) 1.23 (0.96, 1.59)
Died (post Census) 0.55 (0.33, 0.91) 1.03 (0.60, 1.76) 0.56 (0.34, 0.93) 1.05 (0.61, 1.79)
Hospital admission (post Census) 0.97 (0.75, 1.24) 1.22 (0.94, 1.58) 0.97 (0.76, 1.25) 1.22 (0.94, 1.59)
Combined in- and out-migrants (ref: Stable)
‘Not good’ general health 0.92 (0.73, 1.15) 1.33 (1.04, 1.69) 0.92 (0.74, 1.15) 1.33 (1.04, 1.69)
Has a limiting long-term illness 0.80 (0.66, 0.98) 1.23 (0.99, 1.53) 0.81 (0.66, 0.98) 1.23 (0.99, 1.53)
Died (post Census) 0.59 (0.39, 0.89) 1.19 (0.76, 1.87) 0.59 (0.39, 0.89) 1.20 (0.76, 1.88)
Hospital admission (post Census) 0.87 (0.70, 1.09) 1.13 (0.90, 1.42) 0.88 (0.71, 1.09) 1.13 (0.90, 1.42)
Table 2
Health characteristics of stable residents living in deprived and decreasing areas at the 2001 Census (or post 2001 Census) and of in- and out-migrants to/from those areas.
Also shown is the net population change in deprived and decreasing areas in the year prior to the 2001 Census.
Stable population
(n¼1714)
In migration
(n¼228)
Out migration
(n¼437)
2000 population
(n¼2151)
2001 population
(n¼1942)
Net change
2000–2001
n % n % n % n n n %
General health
Good/fair 1352 78.9 180 78.9 355 81.2 1707 1532 175 10.3
Not good 355 20.7 48 21.1 81 18.5 436 403 33 7.6
Missing 7 0.4 0 0.0 1 2.3
Limiting long-term illness
No 1135 66.2 167 73.2 306 70.0 1441 1302 139 9.6
Yes 543 31.7 59 25.9 123 28.1 666 602 64 9.6
Missing 36 2.1 2 0.9 8 1.9
Died (post Census)
No 1590 92.8 217 95.2 419 95.9 2009 1807 202 10.1
Yes 124 7.2 11 4.8 18 4.1 142 135 7 4.9
Hospital admission (post Census)
No 1316 76.8 188 82.4 338 77.3 1654 1504 150 9.1
Yes 398 23.2 40 17.6 99 22.7 497 438 59 11.9
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this could be due to prior in- and out- migration rather than to
recent mobility. Even if the characteristics of migrants do not
differ from the population that remains, the effect of continued
depopulation may be to alter the health proﬁle of areas through
declines in service provision or feelings of well-being in commu-
nities. Additionally, while a large proportion of residents have
been classiﬁed as stable during the one year period examined,
some may actually be quite mobile in the longer term.
The SLS sample analysed here represents 4.4% (rather than 5.3%)
of the Census population of non-students aged 16–74 living in DDAs
in 2001, perhaps highlighting the difﬁculties that longitudinal
studies have in matching people who move. The main beneﬁt of
using SLS data for this analysis is that we have been able to link
hospital admission and mortality data to individual records.
This study has examined migrant ﬂows in and out of DDAs in
Scotland and compared the migrant population to the population
of residents left behind. There was no clear evidence that healthy
individuals left DDAs and were replaced by individuals in poorer
health or that a group of unhealthy individuals were left behind.
Rather, this work has conﬁrmed previous ﬁndings that migrants
(both in and out) tend to have different socio-demographic
characteristics than the stable population left behind.Acknowledgements
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